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1 _ 2 

x h £&*>W£z&&Lxmft& £ t zm^tz **> - v -$u&^mzmz> zttzx*) h - v-*'_k& 

LT2Sfr« - fcJB^fcfca^PMS&fr:*:/^ 9 [0001] 

fff2£^xh-U-£ftWLT. Sii^x^N ^-^fcJrtf^fXh^f^ Tr-? (OT. <I*t£> 

mmm^*?i;±7vxhix\m^z^xymz 20 [0 002] 

U ^f^rf-^^yx^ht^W^ mfflikLT* ^¥5-2 7 44 1 9-^&fR, ^ 

[m^e 2 1 *tvx 9 hmmmvmfecDm&izx 9 ^\mmmm^m Lxm?zt& <r t £^rtE£ l*: 

-9Z$tt - mi&ffflt^o&n£ : £iz* j f<T*7i; 7/wf^rf-^^isxh-»j^ot^ 
x;hhUMci3fcfc^. 30 Mmmixm& m&i-&v£mzxh-v-<o± 

mft£t^m^t^ibco^m^'f z Jx.9ht. mm ij t tixwh- , J-^<^f^rf-^ 

sanff^^^x^ hifctt@#B#M«i: Lx&tt y [ 0 0 0 3 1 ^ «ifc£«Lfcvn^*-r 

CO^IIff^^x^ f fc. Iq^T^r^y^x^ *-yh£fflVVC£^&;fr&<T. D. C. Littl 

K i^^'xn, Iq^^llfT^^x^h eand A. Ghafoor, "Interval- 

^^<ig^i#S:^tLT^Om^$:^*>^$:^ Based Conceptual Models f 

LXmrfZ £ t tm^tZ ^COpp^T^y^x 9 or Time-Dependent Multime 

hZ&fB-f&ZttzX*). *^JT^—9C7>&7r;X) — dia Data", IEEE Transactio 
•J— U— 40 ns on Know lege and Data E 

flfBig^b-'J-£fEtfLT. i^ii^^x^h ngineering,Vol. 5, No. 4, Aug 

•c*>*Lfcrt§£ ttimmim^^h £ t u ust 1993. $&) *yyx^ h«iPM»> 

^^llft^^x^frfc^uxhccov^^ x^-?(^7^) fctr^^r^^ (k. Ab 

^lf^W^t^aiLT^LTllfftS<li:$:I^L. erer and W. Klas, "Support! 

mWm^*7iSx9hXhiX&M&tZ^X?m$: ns Temporal Multimedia Op 

mffifo£mSftLXmM*t^Xmr?Z>£t£m%. erations in Object-Orient 

L. *T4TT—9<tt7¥x9\*T$>t&*Vrt7i' ed Database Systems", Pro 

x^hf^lff^^L. i^Lt^O^i^-^V^TX^"^ c. of Int.Conf.on Multimed 

— yv^frVK ptT^Tr— 9^^f~f~h^^X] — ia Computing and Sysetms, 
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[0004] 

^7h^^it^ xb-y-^^h'J 
[0 0 0 5] £ti. x*-vtLTm£t&%£li. * 

^B5lf ^8^'^x y -coie^TO^M^ 
[0006] J3fc0>j5fcfi*. 

[00 0 7] ifc, 

rf-^^^^yx^ h^mt/yx^ hfc LX 
[0008] 

t&#&B6ffif*'fi?x9hb* fia/f^Wyi 
?K 1fflSE*:/Vx?K BffiSKUfPt^x^ 

xf-y-frfSftfLT. ffflaE^^x^b-Cfciilf 

$gt*-fv*9 hx&titfv xh&^xxmzftmi 
twfftLxmtLxmrtzztzmML. m^nw 



3) 1^F9-16458 

4 

[0009] ^J^co v/H-^ r * Tr-^^^S 
tt. ^y^x^Mtifeim^oM^E^CiO. id®, 

•S^Sfc^dttH^Sfcr^T-fr^y^x^hfcL 

LTUffT ^ - fc ^^^T S^co^^lff 
<! ^ jg3W&fc«xoH«llff*^x ? h £l£Jtf?-& 

20 sit^xt—y-^^m. twH»xh-y-*)» 
wi/c. iffie^^x^fr*njfs^Lfc«Wf 

^b->xmrthc\b^WiL. *t4Tt-?cd*7 
±<o|gst^v^Tx^yjL-yy^tfvv ^t>tT 
30 tr. 

[0010] 

Lxmrnizmmtz. 

[ 0 0 1 1 ] m Hi. *%fflW)H~*T4 7f-^i 

^rsg^xh-y-^^sifc. ^xh-y- 
40 y3li>J:tXi^f;P-^y3 23&^^:0^xh-y- 

©4t. ^-y^x^h^i&f^^^^xix./K^i^ 
[0012] @2«. ^mm^)v^^T a rf-^ 
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[0013] Interval (TO) jt~fV^9 Y 1 

ookL m&ttximzn*>. wmzm-. ^m®. 
&8th*$&*&t. men. *7i?±7h<Dmftm% 

[00 14] Med i a:*:7Vx?M 0 4ti. *ir 4 

T#o. 7r4/WK*i:tt> i&®?>*§£<DAV 
I (Audio Video Interleave; 
Microsof t^^l"— X 4 yfl/ysf&Xlh 
$Mi c r o s o f tWi ndows±<0tli^i 
ISVideo for Wi ndowst^Iffl^ilT^ 

Tffi^-T^^) . WAVE (Microsoft W 
i ndowst v ffit^ft£#J^-^£##^&£^ 
M),MPEG{Moving Picture E 
xpert s Group;igf^^ffiiUfil# 20 

^hmmmcommmicx*) i ntervaur 

^x? h lOO^ttf^Me d i a^yx^M 04 
O&^fc^^rT-S^yx^bfcLT. Video 

(i&M) Wx;mo5, Audi o (^) 

yx^hl06, Image(MI) t/y'x^M 
07i>«fctfText (f^h)^'x^M08A J 

[0 0 15] Interval^y'xniO 
Oe&mZm&L^ ^LT^frrS Interval 30 
^y'x^MOO^jXh^Seq (J&^lfr) 
^y'xniOU. Pi^otilftSInte 

rvaUryx^MOO^J^Sync (^ 
S§HfT ) *7 V x ^M02L B^ft&3IM£3H*D 
e 1 ay^y'x^b (W&) 103ttftf&t&. 

[OO16]03ti. Seq^yi^MOl^O 

imzffim*tmTbz>. seq^yxnioi 

(4. Interval *7Vx? M0 OOfE^Jfc^ 
•r»jXh200^^O. <I<D'JXh2 0 0<9^*:3:& 
Interval^y'xniOOIi.m Se 40 
q^yxniOl, Sync^y'xni02, 
De 1 ay^yy'x^M0 3 f Video^yx^ 
M05, Audio^yxni06, Image 
*:/yx?M07, iOText^y'x^MO 

[0017]®4ti. Sync^yx^M02^)J: 
ymm%mm$:*-mXh&. Sync^y'x^M 
0 2fcL IntervaU/y'x^M00^2 
0l£#O. ^1^201«^SInterv 
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M01, Sync^yx;M02, Delay^ 
^i?M03, Video^y'xni05, A 
udio^yx^M06, Image^yxn 
10 7, ^diText^/y'x^M 0 8<0lvfil#* 

[0 0 18]ll5ti. Presentation^y 
x? h 2 0 2<7>W^:^iWrChh. Presenta 
tion^yy'x^b2 02ll Interval^ 
y'x^MOOV)^^^ ^f^Tf-^ 

[0019] ^7 (a) £#S£f&i:. *4>A^> 
3 1<D$M\i^ Presentat ion^/yx^h 
A^Xf7r4 00t, IntervaU^h 
^llUf77-4 01 t. X*ris »/? 4 
02 J^f ^ Tf-^ ■ S4Xf 774 0 3 tA 1 

[0020] mi (b) £#f&ir£fc. fmt^-^-ys 

2<?)®m$. Interval^y'x^hA^f7 
T300i:. Seq^yx^^f7T301 

? h^T7r3 0 3 . ™^4t^X^T3 0 
4fc. De 1 ay>ry^x^MiI^Xx*yT30 5t. 
^I^Xf77306t, MediaWx^ 
hUff^Xx /T 3 0 7 tfrt>%&. 
[0021] £ffi&Zilttmm<?)V 
)\rf*?4T7-?&^Wmft£.^X. ~?)V** 

[0 0 2 2]fTO&ti. iiXb-'J^fiUffl 

m&x*7i;x.7h$:m^xs&&ixtt t j£t$>« mm% 

(i^K L^lMf^f Tf-^^IS^ t T . Vide 
o^y'x7M05, Audi ortT^x^MO 
6, Image^7yxni07fcJ:t;Text^ 
y'x;M08 Zffiftth . mi%t'<7)t:it>\£\m£g. 
*t£V^fc(i. D e 1 a y *7=Jx. ? hi 0 3 

$g5&f S e q^-y^'x ^101^ ^ 

T7-?zmmLxmffi'&zk£mfet&ti#>£Sy 
[oo23]Wffl^(i. a^ntr^oxb-u- 

£\ Vi deo^/y'x^M 0 5, Aud i o^7^ 
x7M06, Image^y'x^M07, Tex 
t^y'xni08, De 1 ay^'x?M0 
3, Seq*y>''x?M0 1;&«ttfSync*:ryx 
^102 £ffl*lHrtT8^£ . 
[00 24] MS (a) (C^-id^b-'J 

-Tii^£fT3*§£\ 08 (b) £*t±o£M*&£> 
^CDl2i£0!£. @9fc*rf. d^TC. AVIfc 
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HWexpltn. aviT£6 r i^ a u^^ 
HJL tzmtZ V i d e o^TV'x^ hvideol^ 

*)7r4ftftffK. avitfcl. r ^tPaAcOii^j £R 
-TSVi deo^yx^hvideo2, fci:tf?S£ 
^^3 4 0^-cavi^-c^O. 7r^f/WB. 

avitM ^» n B^HBj tltt&Vi deo^ 
yx;fvideo3JMtS. ??£f$ff#l 
5 0frCWAVE^5$*C£9. 7r>fWA. wav 
X'foh r BGM (BackGround Mus i 
c ) j iDAu d i o^y'x^aud i o££j&t" 

lOO#0»££tt£-*:£fg5&t&De 
1 ay^x^hde 1 ay^t^. 
[0025]&£. Seq^yx^fseqKOin 
t e r va 1 Lfc. Aud i o^t/S/x? haud i o 
fcDe 1 ay^y'x^fde 1 a y ^ftA^ & <I 
CiO, audio LT^*tf>&£l$IS££tt 

Sync^yx^syn 
clOinterval St, Vide oi[~f-J^^Y 
vi deo2tSeq^yyx^hseqU^fUt 

Seq^y'x^hseq2fOi 
n t e r v a 1 Lfcl. Vide o^"7y'x^bv i d e 
ol, Synct7yx^hsynci)J:^Video 
*rvx?bv i de o 3£ftA*r&C:*:£J: 9. -Til 

Prese 

ntati on^'x^pre s t nOs t o ry 
tftAlT&. £LhtJ:9. tg*xh-y-££j^S, 
[0026] t^co^fti. tg^x h- UHKff^S 
3, x^v.x-yy^84, xWF*gJS#&5*>J: 

jjtLTPresentati on^yy'x^F2 0 2 
Uf7r4 00) . Ztl&iM>9TmL 
X^h Interval *~?i/x. ? M 0 0 £fE#r;l>— 
f-V3 2fc:^T (Xx-/T4 0 1). 
[0028] S¥&f/P-^>3 2*CkL Interval 
^sot^MOOfcWflRO (XT7/300) . * 
fUp'S e <\*7&x?h 1 0 lTb&frZofrZm^ 
(XT77S30 1 ) . Se q^yx^MOl^ 
f tl^O »J X h 2 0 0 ^-Cfc S I n t e 
rvaU^'xniOOWt WS\)V-^y3 
2£WimizmSftt. Z<Ot*. Seq^y'x^V 
10 1 tf&yt*<X<n Interval h 1 

o wwnvmvxm 1 ^- y >?^m. 

A&fe&tZ (Af ?73 0 2) . 
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y^'x^ M0 2 -C£>S3&^a*£fl^ (^7773 0 
3). Sync*;/^x?M0 2C0^Ctt*fl#8 
2 0 1 amWrCbh Interval *7^x ? 

moo tour % 8¥flr/i— f-y 3 2 £SJ§W£n?tfifi 

-f c ^C0t Sync^yx^hl02^t^ 
^Interval ;t7Vx ? M 0 O^^^i 

T773 04) . 

[0 03 0] Xf-vT3 0 3*C/-C9*»3\ De 1 ay 
10 t^'x^ h 1 0 3tfc^^fc'a^l^ (Xf 7T3 
05) . De 1 ay^'x^M0 3^t«t 

i$mtzw&m*m'th c £ £x i^- y yy^m 

CJBJ^T* (XT773 06) . 
[0 03 1] X7^yT3 0 5tV-<0*££. Media 

^yx^h 1 0 4*c&sw\ ^n^f^rf- 

* ^HfftS £ fc ^X^r^- »J > ^S4 t^rS 
(XT7T307) . ftW;l^^y3 2c7)-t<TOS^ 

20 £-f. ru n ^«{^^ j£ 7)i&M^i8 0^c£t. -eo 

Acomm j oi&b*- 2 5 o#el 1 

[0033] *4y)V-^>3 1 -m. j&ffA'-f-y 3 
2-c#^jf^^^#xyv^-»jy^#S4*cx^^ 
jL-yv^fcfrd UT7/4 0 2) . x^-'jy 
;/#&4tt. xWh'<ra¥&5£D§Wi5U j^ff£ 
cO^i. ffi*^x-rTT-?£**L*ae#fc:xW 

ttU E£-f^£fTV\ PJ8i5£co^fc:fi. xw 
S403) . 

[0 0 34] ££*>t\ Video^y'x^MO 
5, Audio^y'x^M0 6, Imaged 
x^ M 0 7iJ itf T e x t x ^ M 0 811 * 

40 « (Will Vide o^yx^ h 1 0 5^ 

-^-X) tUg^LTfc^. *£j&»£8^LT«I*X 

y i Tfflv ^^c-rs t wm&z \>\ 
[0035] sioii. *?m<?>m2mm\zmv)\, 

^ tTtis i x ^ r T-^^^Mt 
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h^fmum-imztf tx ztit><ow l v wmim 

[00363 a ^M^ii/^2^^c7)^;l^- 

-£&#&l£fBwc. ^T^rr-^^^xh-U 
-UMS. ^3ftfcg*xh-'J-li. 
-X^^X-rA7£J: Dt-?<-X 8 

[ 0 0 3 7 ] 0 1 1 fcL *fW«0»3HitffHcW^ 

[0 0 3 8] ^ J: 9 fcrflfoS £ flfzm 3 

-A#£a9£JHwc. 18(a) t^f J:d^>f A 

x-^Ci D^cX b-y-fc^? i fjMzXhX^ 
h. &^xh-y-A;W©9kL f0ffl«3&»^OA*& 
* <0ffiffi $r S^x h - y 1 fci* 9 . 

^^■c^xh-y-<3>^$r^a, 

[00393 30 

x 9 hm^mmT^fJx. 9 v t lx K-wta 3 t t 

m^^-^x^h^jffl^^-CfSmfc: 
XK'J - grSacT £ - 1 1f*m^tc 0 . ^xh-U 

x h - y -co^#x*-^<7^E£&^ 

^xh-'j-^^-y^x^h-c^trv^ 
m\ $i^x h- y -*ftt£^y * n ns^ri)^ 

^0 5 X V *yf-£Rfr<M t #"C£ h . 
[0 04 03 ^WR^^t^f 4T"r-9W* 

>-'x ? K ^Iff^y^x ? hfc J:tf RJSJIIfr* ^ 
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1 0 

Xh-y-£*ys^?ht^l/O^OT\ 
[01 3 *»^f >f 7t-^S/fMM 

omifit^t^n v ?mxhh. 

[02 3 ^H^^v;l^f->T>f 7f-^^I^f 

[033 02^Seq^r^x^b^3S0r'fc^. 
[04 3 02^OSy nc*7V*9Y<7M1&$LXfo 
*. 

[05 3 Presentat i o n^^'i ? I* Otitis 
0*C#>6. 

[06 3 @2+^^vx^h^#W 3 flra^**rt' 
0~C&&* 

[07 3 0 1 +o*g^x b-y-JBW^g<o«l^r 

( b ) ti^f;i^f-yco3t0@^^. 
[08 3 r ^ 7f- ^ <7)&^x h - U -^o^l 

^^t0TifeO. (a) ii?>f A^>f y^-f^ 
(b) ii«u^E^T4ias*i&i»xb-y- 

[09 3 08 (b) fcrfi^L^^xb-y-^^o 

[0103 ^m\^2mm^h^)v^^^r"f 

[0i 1 3 xm^smsmizto&vnrf-jiTi rf 
-^^^i^^^^-yn *y ^0-c^s . 

[^co^BB3 

1 ^xh-'J^MfS 

2 f-^'777 

3 H^xh-y-«llfr#g 

4 x^v-yy^s 

5 XIx-/K^#^ 

6 *T4Tx-?H?T#& 

7 x-^^-XfS^XxA 

8 r-^^-X 

9 ^tAK-'J-AMS 

100 I nterval^y'x^h 

10 1 Seq^i/'x^h 

102 Sync^y'x^h 

103 Delay^yx^h 
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1 1 

105 Video^i/'x^h 

106 Audio^'x^h 

107 Image^y'x^h 

108 Text^y'x^h 



-16458 



1 2 



200 Interval ^vx^ h<O l J 

201 Interva l*7i'x J ?h<DM& 
20 2 Presentation^yxH 



[01] 



[02] 





<2 


31 — M- 













[03 3 

--101 Seq ^"ifh 

t Interval 5 S<D'JXh 
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H I / -Interval AAA 
j 1/103 Delay XzT^n 9 h 
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102 Sync tWx^k 
1 Interval 5 
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me} 



struct time { // 1$!ffi£&~$W£8sfc 
long secj // # 
long usee; // ^JOUffr 

W 

class Interval { 
protected: 

t Ime p»ay7imej // «^ * 
public : 

Interval (long sec, long usee); 

>i 

class Media { 
protected: 

char* name; // rt&C^UTGDlfcJR 

char* tileName; t/*T4 9tf\^>Tl *&Z>7 -f >\*<D%m 
int mediaKind; // 7>--?-9<D? y 4 iU7£5t 
public : 

Media (char* name, char* tileName, tnt mediaXlnd); 

h 

class Video public Interval, public Media { 
public: 

Videotex* name .char* f ileName.int kind, long see, long usee) 
: interval (sec, usee) : MediaOume, fileName,kind) ( 
> 

}; 

class Audio x public Interval, public Media { 
public : 

Audio (char* name, char* file Name, int kind, long sec, long usee) 
: Interval (sec, usee ) : MediaQwne, file Name, kind ) { 
} 

class Irn^e .- public Interval , public Media { 
public: 

Image(char* name, char* tileName, int kind, long sec , long usee ) 

: Interval (sec, usee) : Medla(hame,f ileName, kind ) i 

} 

>; 

class Text : public Interval, public Media { 
pubt ic : 

Text (char* name, char* tile Name, int kind, long sec. long usee) 

: Interval (sec, usee) : Media(name,f ite Name, kind) { 

} 

}; 

class Seq : publ ic Interval ( 
public : 

List <Interval*> interval L; // Interval ©UHh 

h 

class Sync : public Interval { 

public : ^jtm^ 

Set<Interval*> intervals; // Interval W^n 

>; 

class Delay : public Interval ( 
public : . 
Oelay (long sec, long usee) : Interval (sec , usee) » 

>; 

class Presentation^ 
public : 

Interval* story; 




(b) 

Presentation icTS x 9 \~ 
www! &4Zf9 

LwL lntervaiJr^yx^KC'J^K 
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Audio Delay 

(audio) (delay) 
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(a) 
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Presentaion 
I 



Interval 



I 



*t4 7t — ?0) 



C * 7 ) 



-400 



-401 



-402 



-403 



(b) 

( II % ) 



Interval 



-300 




<302 



x 306 



Media 
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[^93 

enum FORMAT {AVI, WAV}; 

Video* videos new Video (« M0H3MS *' , " expltn .av . , AVI , 180 , 0) ; 
Video* video! = new Video (" «aA<03Ma " . "A.avi ». AVI , 250, 0); 
Video* video3 = new Video (" ft&BO)!^ , « B.avl » , AVI , 3*0, 0); 
Audio* audio = new Audio (** BGM ** , " A.wav » , WAV , 150, 0); 
Delay* delay » Detay ( 100 , 0) ; 



Seq* seql = new Seq ; 

seq 1 -> interval L . insert (audio); 

seql -> in tervalL. insert (delay); 

Sync * sync = new Sync : 
sync->interval S. inser t (vide©2 ) 
sync-> intervals, insert (seql)i 

Seq* seq 2 = new Seq; 
seq2-> inter valL . insert (video t ); 
seq2->inte r valL . i nser t (sync ) ; 
s eq2-> inter valL. insert (vldeo3)J 

Presentation prestn = new Presentation; 
prestn ->story - seq2; 
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